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Summary
Superstring Theory is the most promising unification scheme of the four forces of nature.
On the other hand, black holes are the first and most exciting solutions of Einstein’s
equations and their properties are defined by various theorems of the Theory of General
Relativity, mainly by the “No-hair” theorem. The Low Energy Effective Superstring
Theory plays the role of the connecting link between these two theories and, at the same
time, the role of a generalised gravitational theory. In the framework of this effective
theory, we search for new black hole solutions. By extending existing treatments of black
hole solutions in string gravity, we compute the analytical expressions of all the scalar fields
of the effective theory, that is of the dilaton, the axions and the modulus field, outside
the horizon of a Kerr-Newman black hole and in O(α′) [1]. In the presence of higher
curvature gravitational terms, such as the quadratic Gauss-Bonnet term, we demonstrate
analytically the evasion of the existing “no-hair” theorems including the novel one by
Bekenstein. In addition, we determine via numerical integration the existence of a new
family of black hole solutions, the so called Dilatonic Black Holes, which are dressed with
classical dilaton hair [2]. In the framework of the more general Einstein-Dilaton-Gauss-
Bonnet-Yang-Mills theory, another family of solutions, the Coloured Black Holes, are
determined. These solutions are characterized by non-trivial dilaton and Yang-Mills hair
for the particular case of SU(2) gauge fields [3]. The thermodynamical properties of the
black hole solutions are also discussed. The hair, however, found in all of the above cases
is of “secondary type”, in the sense that it owes its existence to the primary gravitational
or electromagnetic field. Finally, the linear stability of Dilatonic Black Holes under small
spacetime-dependent perturbations is exhibited through a semi-analytic method which
makes use of the Fubini-Sturm’s theorem [4]. This result is extremely important in that
it constitutes a linearly stable example of a black hole that bypasses the existing “no-hair”
theorems.
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